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Abstract

The present paper considers electrokinetic phenomena observed in consoli-
dation of porous medium. Here is described the process of electroosmosis, car-
ried out equation of electroosmotic permeability. By introducing the Helmholtz-
Smoluchowski model into the Darcy law it is obtained equation of electroosmotic
consolidation.

Soil is a heterogeneous medium consisted of liquid, solid, and gaseous phases.
The solid and liquid phases play an essential role in soil spontaneous phenomena and
in behavior of electrical fields, artificially created in soil. Soil air can be considered
as a dielectric.

1.1. Electrical phenomena in porous media
In heterophase porous media, including soils, electrical fields form around a solid

phase in addition to those arising in electrolytic liquid phase. The electrical fields
around colloid particles are well described in the theories of electrical double layer
(EDL) developed by Helmholz (1879), Gouy (1910), Chapmen (1913), Stern (1924),
Quinke (1961), and others.

Soil can be considered as a rather specific ”electrolyte” having ions in free soil so-
lution and in the electrical double layer (EDL). Compared with ions of free solution
these ions have different mobilities and other properties. The EDL characterizes con-
tacts of phases, their ion composition and structure, and interaction with electrolytes
(soil solutions). The EDL theory is the key to understanding electrochemical prop-
erties of dispersed colloid systems and soils (Siddiqui and Hasnuddin. 1976; Wann
and Uehara, 1978a and b). The EDL determines the ion exchange between a solid
phase and soil solution (Mukherjee Inanendra Nath, 1974; Pashley and Quirk, 1997).

Electrical double layer around a solid phase can be formed under two conditions.
First, a solid phase is a metal (electrode) and conducts electricity well. This case
is studied in electrochemistry. The second case when a solid phase is practically an
isolator is considered in colloid chemistry. The basic theories are well applied to
both cases, but we are more interested in the second case as common in soils.

Electrokinetics is defined as the physicochemical transport of charge, action of
charged particles, and effects of applied electric potentials on formation and fluid
transport in porous media. The presence of the diffuse double layer gives rise to
several electrokinetic phenomena in soils, which may result from either the move-
ment of different phases with respect to each other including transport of charge,
or the movement of different phases relative to each other due to the application of
electric field. The electrokinetic phenomena include electroosmosis, electrophoresis,
streaming potential, and sedimentation potential.




